 Abstract-The paper presents the modeling and simulation of a Nitinol based microactuator for evaluation of the characteristics of this microactuator. The displacement, pressure, stress and von mises stress characteristics are presented and verified using COMSOL Multiphysics 4.4.The characterization of these parameters proves to be useful in the development of the design of these smart actuators exhibiting shape memory effect. The resistivity of Nitinol is suitable for Joules Heating. Therefore microactuator in this current study is of dimensions 1000×600×200µm is characterized at different temperature during the martensitic and austenitic phase transformation.
I. INTRODUCTION
Smart actuators are the need of current times due to high compatibility, robustness, large force and cost work output per unit volume and is used in many actuation applications. Nitinol is a prospective material for various microactuating mechanisms. These actuators find major application in microdevices including the long range of micromanipulators viz. micropumpsand valves [2] . 
II. DISPLACEMENT CHARACTERISTICS
The expansion takes place in the actuator at higher temperature as the phase transformation takes place from the martensitic phase to the austenitic phase.The growth in the actuator is given as [3] .
a M and b M are stress coefficients during martensitic phase, M s =Phase change temperature T=temperature at which the phase transformation occurs σ=equivalent stress. In the austenite stage the growth is given as, 
III. PRESSURE CHARACTERIZATION
The Pressure in the actuator during the phase transformation is given as,
F=force in the actuator,
α=angle formed during the phase transformation. ∈=strain in the actuator,
The pressure in the actuator is temperature dependent and increases with an increase in the temperature. The analysis depict the increase in the pressure along with the phase transformation. The simulation results using COMSOL Multiphysics 4.4 for the pressure across the actuator are demonstrated in the Fig. 3 . 
IV. STRESS CHARACTERISTICS
The stress of the microactuator is function of the temperature. Therefore the stress characteristics are dependent on the phase transformations that occur with the temperature in the microactuator. During the Joules heating the stress increases as the phase transformation takes place from martensite to austenite phase. Therefore the stress increases in the microactoator along with increase in temperature. The stress is analyzed for temperature varying from 300K to 400K.The stress observed at 400K was 600MPa.
The Shape Memory behavior of stress in the actuator can be described using the Clausius-Clapeyron relationship [4] . = − ∆ ∆ T =Transformation temperature, ∆H=Latent heat, ρ=density of Nitinol ∆∈ =strain due to phase transformation.The stress analysis are shown in Fig. 4 . The strain Tensor along the X-component is shown in Fig. 9 . The Von mises stress with the variations in temperature are shown in Fig. 15 VII. SUMMARY The characteristics of the Nitinolmicroactuator were precisely studied and modeling of these characteristics was verified using COMSOL Multiphysics 4.4. The characteristics curves were plotted for these parameters with variances in temperature. The dependence of these characteristics on the shape memory behavior during the phase transformation is demonstrated using FEM analysis on this cantilever microactuator and the mathematic model was proposed for these parameters. The characteristics obtained indicate the effectiveness of the Nitinol in the field of microactuation.
